
Cummins Surveillance Panel 
Teleconference 

Meeting Minutes 
April 2, 2015 

 
The teleconference convened at 10:30 a.m. EDT  
 
Attendance:  
Afton - Bob Campbell, Christian Porter 
ChevronOronite - Mark Cooper, Jim Rutherford  
Cummins - Dan Nyman  
Infineum - Elisa Santos, Pat Fetterman 
Intertek - Jim Moritz, Mey Dewey  
Lubrizol - Kevin O'Malley, Nick Secue, Michael Conrad 
SwRI - Jim McCord, Perry Grosch, Jim Carroll, Martin Thompson  
TEI - Zack Bishop 
TMC - Jeff Clark, Sean Moyer  
Volvo - Greg Shank 
 
New ISB Hardware:  
This teleconference is part of the ongoing review of the introduction of new ISB hardware (batch K 
cams, batch D tappets). On the prior call, Kevin O'Malley was requested to use a modeling approach that 
would consider hardware batches (tappets and cams), reference oil blends, and fuel batches as part of 
the analysis. Kevin reviewed his work (attached) for the panel. His general comments are shown on slide 
number 3, his summaries and correction factor options are shown on slides 28 - 32. The panel was 
grateful for Kevin's efforts. Elisa Santos also showed some work which helped explain/reduce the 
collinearity that Kevin noted in his presentation. 
 
After discussion, it was moved (McCord, Fetterman) to use a multiplicative correction factor of 1.0 for 
ATWL for tests run on batch K cams and batch D tappets. This motion passed without objection (TEI, 
TMC waive). The TMC will issue an information letter and an ltms update accordingly.  
 
For ACSW, it was moved (McCord, Fetterman) to use an additive correction factor of -11.3 for tests run 
on batch K cams and batch D tappets. This is shown as Option 1 (slide 30) on Kevin's presentation. This 
motion passed without objection (TEI, TMC waive). The TMC will issue an information letter and an ltms 
update accordingly. 
 
There was further discussion regarding the ltms standard deviation for ACSW. Action was tabled until 
more data is available and reviewed by the panel. 
 
The panel will continue to monitor the use of this hardware and the correction factors in case they need 
to be revised in the future. 
 
Next Meeting:  
The next meeting will be held  at the call of the chair, once more data is available. The call ended at 
12:30 pm. 



© 2015 The Lubrizol Corporation, all rights reserved. © 2015 The Lubrizol Corporation, all rights reserved. 

Cummins ISB  

Industry Severity 

April 2014 
 

Kevin O’Malley 

Statistician 

The Lubrizol Corporation 



© 2015 The Lubrizol Corporation, all rights reserved. 2 

Analysis includes chart=“Y” data prior to 1/29/2015 

+ 

Additional tests (since 1/29/2015): 
 

Data Used in Analysis 

Included in graphs/analyses 
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General comments before we get into the analysis: 
1. It is NOT possible to simultaneously estimate any combination of Fuel Batch, 

Engine, Tappet Batch or Camshaft Batch effects 

1. The inability for models to separate these effects is a result of how the levels of 

these variables have been introduced in these data 
 

2. Differences in fuel batches and engines may also influence oil and lab/stand 

differences 
 

3. Thus, we must keep in mind that models and their resulting estimates (including 

correction factor calculations) may be influenced by these effects 
 

4. More details regarding the relationship between these factors can be found in 

Appendix A 
 

5. Prior presentation details have been moved to appendices: 

1. Appendix B: LTMS & Hardware Details 

2. Appendix C: Average Camshaft Wear graphs 

3. Appendix D: Average Tappet Weight Loss graphs 

 
 

General Comments 
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Average Tappet Weight Loss (ATWLorig): 
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831 Target mean = 97.2  
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ATWLorig 

Model with Tappet Batch 

Evidence that labs, oils, 

and tappet batches differ  

(possibly stands too) 

Some correlation exists 

among model effects. 

This can be improved 

with the removal of  

3 Lab F tests 
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Lab B is higher on 

average than A and G 

B > (A & G) 

ATWLorig 

Model with Tappet Batch 

Lab 

Lab Stands 

Tappet Batches 

Oil 

Batch B is higher on 

average than D and A: 

B > (A & D) 

831 blends don’t 

significantly differ 

Within lab, stands 

don’t significantly 

differ 

 

Lab G stands have 

the most spread 
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ATWLorig 

Model with Tappet Batch 

Using model we can estimate the mean of Tappet Batch D by 

averaging over labs/stands assuming the use of 831-2 

 

Model predicted mean for Tappet D = 87.8 (6 test results) 

Current oil target = 97.2 (14 test results) 

 

This does not constitute a statistically significant difference 

 

Note: Other models considered: 

           831 oil blends combined (no significant difference in blends) 

  3 Lab F results removed (to improve collinearity) 

  831 blends combined & Lab F tests removed 

          Model conclusions are similar;  

          Estimated Tappet D means range from 87.5 to 88.7 
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ATWLorig 

Other Models with Tappet Batch 

Combined 831 

oil blends 

Combined 831 blends & 

Lab F tests removed 

 

Removal of 3 

Lab F results 
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ATWLorig 

Other Models with Tappet Batch 

Combined 831 

oil blends 

Combined 831 blends & 

Lab F tests removed 

 

Removal of 3 

Lab F results 

  

Tappet Batch 

Differences 

Oil Differences 

Estimated  

Tappet D mean 
88.7 

Current 831 target mean = 97.2  

87.5 87.8 

Estimated means do not significantly differ from current oil target 



© 2015 The Lubrizol Corporation, all rights reserved. 10 

ATWLorig 

Other Models with Tappet Batch 

Combined 831 

oil blends 

Combined 831 blends & 

Lab F tests removed 

 

Removal of 3 

Lab F results 

  

Stand 

Differences 

Labs Differences 
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Engine hours effect heavily influenced by 2 test results; could be hardware related 

 
 

ATWLorig 

Model with Tappet Batch 

With 2 Tests Included 

With 2 Tests Excluded 

NOTE: No significant ENHOURS effect when Camshaft batch used in model 
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ATWLorig 

Model with Camshaft Batch 

Evidence that labs, oils, 

stands, and camshaft 

batches differ  

 

Undesired level of 

correlation exists among 

model effects.  
 

This can be improved 

with the removal of  

3 Lab F tests 
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Lab B is higher on 

average than A and G 

B > (A & G) 

ATWLorig 

Model with Camshaft Batch 

Lab 

Lab Stands 

Camshaft Batches 

Oil 

Batch differences exist 

831 blends don’t 

significantly differ 

Within lab, stands 

don’t significantly 

differ 

 

Lab G stands have 

the most spread 
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ATWLorig 

Model with Camshaft Batch 

Using model we can estimate the mean of Camshaft Batch K by 

averaging over lab/stands assuming the use of 831-2 

 

Model predicted mean for Camshaft K = 87.4 (6 test results) 

Current oil target = 97.2 (14 test results) 

 

This does not constitute a statistically significant difference 

 

Note: Other models were considered: 

           831 oil blends combined (no significant difference in blends) 

  3 Lab F results removed (to improve collinearity) 

  831 blends combined & Lab F tests removed 

          Model conclusions are similar;  

          Estimated Cam K means range from 85.3 to 87.4 
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ATWLorig 

Other Models with Camshaft Batch 
Combined 831 

oil blends 

Combined 831 blends & 

Lab F tests removed 

 

Removal of 3 

Lab F results 
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ATWLorig 

Other Models with Camshaft Batch 

Combined 831 

oil blends 

Combined 831 blends & 

Lab F tests removed 

 

Removal of 3 

Lab F results 

  

Camshaft Batch 

Differences 

Oil Differences 

Estimated  

Camshaft K mean 
86.5 

Current 831 Target mean = 97.2  

85.4 85.3 

Estimated means do not significantly differ from current oil target 
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ATWLorig 

Other Models with Camshaft Batch 

Combined 831 

oil blends 

Combined 831 blends & 

Lab F tests removed 

 

Removal of 3 

Lab F results 

  

Stand 

Differences 

Labs Differences 
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ATWLorig 

Non-Model based comparison 

There is no significant difference between the mean of the latest 6 tests on the new 

hardware and the original target 

 

There is no significant difference between the variability observed in the 6 tests on the 

new hardware and the original 14 tests used to calculate the current oil target 

Comparisons between 6 tests with latest hardware and the 

original 14 tests used to generate current targets 

6 tests on new 

hardware 

6 tests on new hardware 
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Average Camshaft Wear 

OIL 

LAB 

831 Target mean = 42.5  

Need for transformation due to 

inclusion of these 4 tests 
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ACSWorig 

Model with Tappet Batch 

All 76 tests utilized; natural logarithm transformation applied: ln(ACSWorig) 

Non-transformed units 
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ACSWorig 

Model with Tappet Batch 

All 76 tests utilized; natural logarithm transformation applied: ln(ACSWorig) 

Oils differ (831-2 > PC10E) 
 

Tappet batches tend to be 

different 

Using the model we can estimate the mean of Tappet D 

assuming the use of 831-2 

 

Model predicted mean for Tappet D = 53.4 (3.9782 in ln units) 

Current oil target = 42.5 

 

The estimated mean for Tappet D is significantly different than 

the current oil target 

Non-transformed units shown; 

Comparisons made in transformed units 

Transformed units 
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ACSWorig 

Models with Tappet Batch 
All data;  

Oil blends included 

Model 

Summary 

of Fit 

Overall Tests 

Model 

53.8 53.8 

All data;  

Oil blends combined 

4 tests removed;  

Oil blends included 

4 tests removed;  

Oil blends combined 

Oil & 

Tappets 

53.4 
(3.9782) 

Current 831 Target mean = 42.5 

Estimated  

Tappet D mean 
(transformed units) 

53.4 
(3.9782) 

Estimated means differ from current oil target in all models 
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ACSWorig 

Model with Camshaft Batch 

All 76 tests utilized; natural logarithm transformation applied: ln(ACSWorig) 

Non-transformed 

units 
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ACSWorig 

Model with Camshaft Batch 

All 76 tests utilized; natural logarithm transformation applied: Ln(ACSWorig) 

No significant difference among oil and camshaft batches in this model 

Collinearity in data affects oil and 

camshaft batch significance 

 

This will be shown using other  

models on the following slides 

Non-transformed units shown; 

Comparisons made in transformed units 

Transformed units 
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ACSWorig 

Models with Camshaft Batch 
All data;  

Oil & Cam 

included Model 

Summary 

of Fit 

Model 

All data;  

Oil 

included 

4 tests 

removed;  

Oil & Cam 

included 

4 tests 

removed;  

Oil 

included 

All data;  

Cam 

included 

4 tests 

removed;  

Cam 

included 
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ACSWorig 

Models with Camshaft Batch 
All data;  

Oil & Cam 

included 

53.8 53.8 

All data;  

Oil 

included 

4 tests 

removed;  

Oil & Cam 

included 

4 tests 

removed;  

Oil 

included 

Oil 

53.4 
(3.9782) 

Current 831 Target mean = 42.5 

Estimated  

Cam K (or 831-2) 

mean 
(transformed units) 

53.4 
(3.9782) 

Estimated means differ from current oil target in all models 

All data;  

Cam 

included 

4 tests 

removed;  

Cam 

included 

Camshaft 

Batches 

56.7 
(4.03857) 

53.8 
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ACSWorig 

Non-Model based comparison 

Means significantly differ; 

No significant difference in variances 

6 tests on new 

hardware 

Means significantly differ; 

Variances significantly differ 

Means significantly differ; 

No significant difference in variances 

Original Target vs. Latest 6 Tests Original Target vs. 831-2 Tests Original Target vs. 831-2 Tests; 

3 tests excluded 

6 tests on new hardware 
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Summary 

ATWL 

No significant difference between the original oil targets and new hardware estimates 

 

Current Oil Target Mean = 97.2;  

Current Oil Target Standard Deviation = 14.8 
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Summary 

ACSW 

There is a significant difference between the original oil target and  

new hardware estimated means 

Current Oil Target Mean = 42.5;  

Current Oil Target Standard Deviation = 5.0 

831-2 

estimated 

means since 

only Oil is in 

the model 
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ACSW 

Correction Factor Options 

Option 1: Assume test precision has NOT changed 

   Use estimates based on model with camshaft batch 

   Four tests excluded 

Current Oil Target Mean = 42.5 

CF: ACSWorig – 11.3 (where 11.3 = 53.8 – 42.5) 

Oil Targets for LTMS remain unchanged:  

 Standard Deviation: 5.0  

 Mean: 42.5 
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ACSW 

Correction Factor Options 

Option 2: Assume test precision has changed and will continue to be different 

   Use estimates based on model with camshaft batch 

   All data included 

Current Oil Target Mean = 42.5 (3.7423 in ln units) 

CF: ln(ACSWorig) – 0.2359 

Modify Oil Targets for LTMS (natural log units):  

 Standard Deviation: 0.16149 

 Mean: 3.7423 
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ACSW 

Correction Factor Options 

Option 3: Assume change is related to oil batch change and NOT hardware 

   Use estimates based on model with Oil Blends 

   All data included 

Current Oil Target Mean = 42.5 

Modify Oil Targets for LTMS (natural log units):  

 Standard Deviation: 0.15668  

 Mean: 4.03857 

 

We could also use  

non-model based 

estimates 
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Working together, achieving great things 

When your company and ours combine energies, great things can happen.  

You bring ideas, challenges and opportunities. We’ll bring powerful additive and 

market expertise, unmatched testing capabilities, integrated global supply and 

an independent approach to help you differentiate and succeed.  
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APPENDIX  A 

Relationship between Fuel Batches, Engines, Tappet Batches,  

Camshaft Batches, and Oils 
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As expected: 

1. Each engine is 

associated with a 

single lab 

2. Each Fuel Batch 

is used in a 

subset of the 

engines 

3. Many Fuel 

Batches are only 

used in a subset 

of the labs 

 

It is not possible 

with these data to 

simultaneously 

estimate both 

Engine & Fuel Batch 

differences 

Fuel Batch by Engine 

Simultaneous estimation of  Fuel Batch and 

Lab is difficult due to limited Lab F data 
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It is not possible 

with these data to 

simultaneously 

estimate Fuel Batch 

& Tappet Batch 

differences 
 

Tappet Batch by Fuel Batch 
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It is not possible 

with these data to 

simultaneously 

estimate Fuel Batch 

& Camshaft Batch 

differences 
 

Camshaft Batch by Fuel Batch 
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Differences in Oils 

and their blends 

may be influenced 

by differences in 

Fuel Batches 
 

ACSW & ATWL by Fuel Batch 
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It is not possible 

with these data to 

simultaneously 

estimate Engine & 

Tappet Batch 

differences 
 

Tappet Batch by Engine 
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It is not possible 

with these data to 

simultaneously 

estimate Engine & 

Camshaft Batch 

differences 
 

Camshaft Batch by Engine 
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Differences in Oils 

and their blends 

may be influenced 

by differences in 

Engines 
 

ACSW & ATWL by Engine 
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It is not possible 

with these data to 

simultaneously 

estimate Tappet & 

Camshaft Batch 

differences 
 

Camshaft Batch by Tappet Batch 
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APPENDIX  B 

LTMS Details 

&  

Hardware History 

 
 



© 2015 The Lubrizol Corporation, all rights reserved. 44 

LTMS file contains test results from 20041115 to 20150315 

 

Severity adjustments are not currently applicable  

1. These would affect candidate results only 

 

 

Values used in ISB LTMS calculations 

 

 

Current State of LTMS for ISB 
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Correction factors are currently in place for:  

     Average Tappet Weight Loss (ATWL)  

     Average Camshaft Wear (ACSW) 

 

 

 

 

 

 

History of Reference Oil Targets (831-2 is new batch introduced in 2013) 

 

 

 

831-1 and 831-2 currently based on 831 targets 

Current State of LTMS for ISB 
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Chart indicates ACSW trending severe since around beginning of 2014 

Average Camshaft Wear  

ACSWzi EWMA Control Chart 

12/9/2013 
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Average Tappet Weight Loss 

ATWLzi EWMA Control Chart 

Chart indicates ATWL trending mild since about Oct 2014  

(Possibly since Oct 2013)  
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Hardware 
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Pushrod Batches 
 

New pushrods estimated to start with Kit# 556  

• 5000 were obtained on June 22, 2012 

• We cannot guarantee these 5000 came from the same batch 

 

   

Prior to new pushrod “batch”, pushrods came in small quantities from different 

batches  

 

   

Hardware 
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APPENDIX  C 

Average Camshaft Wear Graphs 
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Average Camshaft Wear 

By OIL and LAB 

OIL 

LAB 

Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 
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Average Camshaft Wear 

By Camshaft Batch 

Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 

831 Target mean = 42.5  
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Average Camshaft Wear 

By Tappet Batch 

Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 

831 Target mean = 42.5  
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Average Camshaft Wear 

By Crosshead Batch 

Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 831 Target mean = 42.5  
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Average Camshaft Wear 

By Pushrod “Batch” 

Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 

831 Target mean = 42.5  
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APPENDIX  D 

Average Tappet Weight Loss Graphs  
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Average Tappet Weight Loss (ATWLorig): 

By Oil and Lab 

OIL 

LAB 
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Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 
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Average Tappet Weight Loss (ATWLorig): 

By Camshaft Batch 

1
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1
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Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 

831 Target mean = 97.2  
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Average Tappet Weight Loss (ATWLorig): 

By Tappet Batch 
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Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 

831 Target mean = 97.2  
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Average Tappet Weight Loss (ATWLorig): 

By Crosshead Batch 
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Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 

831 Target mean = 97.2  



© 2015 The Lubrizol Corporation, all rights reserved. 61 

Average Tappet Weight Loss (ATWLorig): 

By Pushrod Batch 

1
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Original Units 

Historical CFs Applied;  

NO CF for new hardware 

Historical CFs Applied;  

Current CF used for new hardware 831 Target mean = 97.2  


